Loss of Heterozygosity in BRCA1 and BRCA2 Genes in Patients with Ovarian Cancer and Probability of Its Use for Clinical Classification of Variations.
Changes (or variants) in BRCA1 and BRCA2 gene sequences can have different lengths and clinical significance: from single nucleotide variants (SNV) and short insertions/deletions (<50 bp) to extended deletions and duplications (so-called copy number variations, or CNV). According to their clinical significance, all variants can be divided into pathogenic, likely pathogenic, variants of uncertain significance, likely benign, and benign. Moreover, variants can be germinal (i.e. inherited from parents) and somatic (arising in the process of development of the organism). A specific somatic event is loss of heterozygosity (LOH), i.e. transition of one or many point and short variants from heterozygous to homozygous state. Such an event can be the key to the development of carcinogenesis for cells carrying a pathogenic variant, if we consider it within the framework of the Knudson's two-hit carcinogenesis theory. We studied the prevalence and nature of LOH in of ovarian cancer samples carrying or not carrying a pathogenic variant. To this end, a full coding sequence of BRCA1/2 genes was determined in 30 pairs of DNA samples isolated from blood cells and paraffinized histological blocks of patients on a MiSeq Illumina instrument. Analyss of the obtained reads revealed 9 pathogenic point and short variants (30% patients): 6 germinal (20%) and 3 somatic (10%), and 8 somatic CNV (3 deletions and 5 duplications of several or all exons of the BRCA1 gene). LOH was detected in 70% patients; among the carriers of pathogenic variants - in 83%. For pathogenic variants, the percentage of reads with the alternative allele increased more often than for benign variants located in another gene, or detected in other patients (67% vs. 44%). However, the difference was statistically insignificant, which can be due to insufficient number of patients. Only in 3 of 21 cases of LOH (14%), it can be attributed to CNV. In other cases, LOH is most likely determined by gene conversion, but further research is needed.